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Adverse effects of maternal smoking have been mostly identified through 
epidemiologic investigations that have used questionnaires to assess active and 
passive smoking. However, unvalidated self-reports of cigarette smoking may 
bias true estimates of relative risk of smoking-related health outcomes. This 
report is based on two separate investigations. First, within a molecular 
epidemiologic study of the relationship between environmental exposures 
(smoking, air pollution, diet) and developmental impairment, we have compared 
self-reported tobacco smoke exposure during pregnancy to plasma cotinine 
measurements in mothers. One hundred and fifty-eight patients from obstetrical 
wards in Cracow and in Limanowa, Poland were included in the parent study. 
Biochemically-identified smokers were defined as persons with plasma cotinine 
levels greater than 25 ng/mL. The data showed that exposure classification 
based on self-reported smoking status compared with cotinine values was of low 
sensitivity (52%) but of high specificity (98%). We assessed the effect of this 
exposure classification error on the association between low birth weight (LBW) 
and smoking in pregnancy using data from a related epidemiologic study of 
children’s health in Cracow involving 1115 subjects. The odds ratio (OR) 
estimates for smoking and LBW after adjustment for exposure misclassification 
error were significantly higher than before adjustment (crude OR = 2.9, 
corrected OR = 5.1). The estimated attributable fraction (AF(pop)) based on the 
crude OR amounted to 22%; however, after adjustment it reached 50%. The 
corresponding values for the attributable fraction in the exposed group 
(AF(exp)) were 66% and 80%. These results illustrate the value of validating 
questionnaire responses on smoking during pregnancy against reliable biologic 
markers. 
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Self-reported smoking and measurement of expired air carbon monoxide in a 
clinical treatment. 
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in this study was evaluated the relationship between self-reported smoking rate 
and expired air carbon monoxide in 208 smokers who had attended a behavioral 
program for smoking cessation. A close relationship between carbon monoxide 
levels and self-reports was found at the end of treatment and in all follow-ups 
(6 and 12 mo.), around 100% concordance. Thus, support was found for the use of 
an expired air carbon monoxide measure as a valid and easy way of corroborating 
self-report data when required. 
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Use of a 24-hour recall diary to assess exposure to environmental tobacco 
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Emmons KM, Marcus BH, Abrams DB, Marshall R, Novotny TE, Kane ME, Etzel RA 
Miriam Hospital and Brown University School of Medicine, Providence, Rhode 
Island, USA. 

Methods to assess exposure to environmental tobacco smoke need to be valid and 
relatively easy to use. We therefore explored the use of a 24-h environmental 
tobacco smoke exposure-recall diary by comparing data from the 24-h diary with 
questionnaire responses and levels of salivary cotinine--a biochemical marker 
of environmental tobacco smoke exposure. A total of 875 nonsmokers at five 
Rhode Island worksites participated in the study. Twenty-five percent of the 
participants lived with smokers, and 96% had regular exposure to environmental 
tobacco smoke at work. Individuals who lived with smokers reported more 
exposures in the 24-h diary, both outside of work and during work hours, 
compared with those who had no smokers in their household. The correlation 
between saliva cotinine concentrations and the exposures recorded in the diary 
was weak (r = .10). Brief instruments for assessment of environmental tobacco 
smoke should be viewed cautiously, and use of this 24-h recall diary is not 
recommended. 
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Error in smoking measures: effects of intervention on relations of cotinine and 
carbon monoxide to self-reported smoking. The Lung Health Study Research 
Group. 

Murray RP, Connett JE, Lauger GG, Voelker HT 

Department of Internal Medicine, University of Manitoba, Winnipeg, Canada. 
OBJECTIVES. Sources of measurement error in assessing smoking status are 
examined. METHODS. The Lung Health Study, a randomized trial in 10 clinical 
centers, includes 3923 participants in a smoking cessation program and 1964 
usual care participants. Smoking at first annual follow-up was assessed by 
salivary cotinine, expired air carbon monoxide, and self-report. Each of these 
measures is known to contain some error. Sensitivity and specificity were 
calculated by comparing a biochemical measure with self-report to produce an 
undifferentiated estimate of error. Classification error rates due to 
imprecision of the biochemical measures and to the error in self-report were 
estimated separately. RESULTS. For cotinine compared with self-report, the 
sensitivity was 99.0% and the specificity 91.5%. For carbon monoxide compared 
with self-report, the sensitivity was 93.7% and the specificity 87.2%. The 
classification error attributed to self-report, estimated by comparing the 
results from intervention and control groups, was associated with the responses 
of 3% and 5% of participants, indicating a small but significant bias toward a 
socially desirable response. CONCLUSIONS. In absolute terms in these data, both 
types of error were small. 
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